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(3)  A third reason why the complete arc spectrum appears in a
two-electrode arc is the phenomenon of successive impact.   This is the
same in principle as (2).   In the case of mercury, for example, the atom
is struck by a 4.9 volt electron, and while in the excited state a second
electron collides with the atom and raises the valence electron to a higher
energy level, ultimately producing ionization.

(4)  Although the mean free path of the electron may be too small
to permit the accumulation of the ionization velocity over its length, a
small proportion of the electrons will travel many mean free paths
without collision.   At fairly low pressure and high applied voltage this
factor may attain considerable importance.

(5)  The production of any ionization alters the form of the potential
gradient between the cathode and anode.   With copious ionization
the normally negative space charge around the cathode may be neutral-
ized, eventually becoming positive.   A major portion of the potential
drop across the arc may then occur within an extremely short distance
from the cathode.   Hence the emitted electrons have an opportunity
for accumulating the ionizing velocity during a mean free path.    Under
other circumstances a considerable potential drop may occur at the
anode with a similar result.    Frequently the conditions tire such that
the total potential drop is divided into two parts, one close to the cathode
and the other close to the anode, with little continuous potential vari-
ation through the arc itself.

From the above considerations it is evident that no very definite
conclusions can be drawn experimentally by observing the voltage
necessary to excite particular types of spectrum in a two electrode arc.
In general all arc lines and a few fundamental spark lines appear in the
arc at 100 volts. Enhanced lines are readily excited in a spark din-
charge at several thousand volts. Such voltages boar no relation to the
minimum energy required to excite these spectra. A knowledge of
the actual velocity of the electrons at the instant* of collision with atoms
is necessary. The following method devised by the authors and
Dr. Meggers8 has yielded definite and conclusive results.

Three electrodes are employed arranged as shown in Figure 22.
The central electrode is a heated cathode of tungsten, molybdenum,
lime-coated platinum, etc., depending upon the nature of the vapor.
Around this is mounted as closely as possible a spiral grid, and outside
at a relatively large distance is placed a concentric cylindrical plute.
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